sample, if the concentration of the contaminant equals the maximum allowable concentration. As the volume of absorption liquid usually does not exceed 10 ml., a reliable analytical method should register with sufficient precision a concentration of 2 ,ug. of T.N.M. per millilitre of the solution. Baillie, Macbeth, and Maxwell (1920) describe a method for determining T.N.M. based on the reduction of T.N.M. by hydrazine. The nitrogen evolved during the reduction is determined volumetrically. However, this method does not seem sensitive enough for industrial practice, since only 0*2 ml. of nitrogen is produced per 35 mg. of T.N.M.
A colour reaction between dioxane and T.N.M. is described by Reid and Hoffmann (1929) . This reaction is used to indicate the presence of dioxane, and we tried to invert and adapt it for the determination of T.N.M., but without success, its sensitivity being insufficient. The method of Kranz and Stepanek (1937) , based on the fact that iodine is liberated when potassium iodide is added to a solution of T.N.M., can be used only for determining larger quantities of T.N.M. (0-05-0O12%). Ehrenberg, Fisher, and Lofgren (1945) determined small quantities of T.N.M. by means of the Griessllosvay reaction, which, however, is not specific for T.N.M., and other contaminants such as nitrous gases would interfere if present. The polarographic method of Cruse and Haul (1949) would be satisfactory with regard to sensitivity (9-8 to 98 ,ug./ml.) Mixtures of T.N.M. and air of known concentration were prepared with an apparatus similar to that described by Scott (1943) . The colour reaction was performed by adding a measured amount of benzidine solution in ethanol (1 00 g./litre) to the T.N.M. solution in ethanol, the pH of which was brought to 6 by means of pyridine.
Influence of Light on Intensity of Colour Reaction
The influence of light on the intensity of colour reaction is shown in the Fig. 1 .
The reaction was carried out in daylight. The absorption cell was filled with the reaction mixture and put immediately into the compartment of the Beckman spectrophotometer. A combination of the ordinary cell compartment and the fluorescence accessory set enabled us to illuminate the reaction mixture and to measure the density at the same time. When the cell was not illuminated, the optical density of the reaction mixture increased first very rapidly, then more slowly, reaching finally a maximum value. As soon as the light was put on, the optical density fell. After 15 to 20 minutes the density stabilized itself again at a value 25% lower than the maximum density. When the light is put off again, the density increases but not so rapidly as the first time. After the light was switched off the density fell for a short time below the stable minimum value before starting to increase. This phenomenon could easily be reproduced, but it was difficult to explain it. It may be due to the imperfection of the measuring apparatus in which there was a considerable distance between the slit and the photocell caused by the combination of the ordinary cell compartment and the fluorescence accessory set. This defect has also been described by, for example, Gibson and Balcom (1947) . Therefore, if we want to perform the colour reaction under the conditions of maximum sensitivity, the light should be excluded. The measurement of density should not be performed earlier than 15 to 20 minutes after the reaction components are brought together. Influence of Benzidine Concentration If the concentration of benzidine is increased, the density of the reaction mixture also increases until an optimum concentration of benzidine is reached. A further increase in the benzidine concentration has a much smaller effect on density. This course is shown on Fig. 2 for two different T.N.M. concentrations. The optimum concentration of T.N.M. varies a little with the concentration of benzidine, but for the range of T.N.M. concentrations investigated (0-15 ,ug./ml.), the optimum concentration of benzidine can be assumed to be 0-2 g./litre. The greater the concentration of benzidine, the shorter is the time interval necessary for density to reach its constant value.
Calibration Curves group.bmj.com on January 25, 2018 -Published by http://oem.bmj.com/ Downloaded from (02 g./litre). The constant in the equation was calculated by the least squares method the additional condition being that the straight line should pass through the origin. The probable error of the constant was found to be 0-00027 or 0.34%. The wavelength of light was 400 m,u, the slit 0 06 mm. This wavelength was chosen because the density of the coloured solution is high enough, while the density of benzidine solution is still negligibly small at this wavelength. For longer wavelengths the intensity of the colour reaction decreases rather rapidly, and hence the sensitivity of the method becomes less. For shorter wavelengths the density of the benzidine solution becomes very high.
Straight line No. 2 on the same figure shows the relation between the concentration and the density for the Fisher electrophotometer. The straight line is not so steep (d = 00332 c), and consequently the sensitivity of the method is less. This is probably due to the longer wavelength at which the measurements were performed (425 m,u) and the greater band width transmitted through the filter on the one hand, and to the influence of light on the intensity of the colour reaction on the other. The measurement of the transmission of light takes longer and therefore the reaction mixture is exposed to light for longer periods (see Fig. 1 The benzidine solution also changes when left standing in light. This is a well known fact.
Sampling
We investigated also the influence of the sampling rate and the concentration of T.N. M. in air on the absorption of T.N.M. in alcohol. The results are given in Table 1 . Two or three midget-impingers connected in series and each filled with 10 ml. of ethanol served as absorption vessels. The influence of the sampling rate on the absorption capacity of alcohol is marked. The greater the sampling rate, the less T.N.M. is retained in the first impinger. However, such extreme concentrations never occur in practice. Therefore, it is certainly true that for all practical purposes two impingers filled with 10 ml. ethanol each represent a good trap for T.N.M. vapours.
During sampling the room temperature was 250 C. Modified Procedure Sampling.-The air is aspirated through a set of two midget impingers each filled with 10 ml. of redistilled commercial ethanol connected in series. On the available data, it is suggested that the sampling rate should not exceed 1-0 litre per minute. As soon as the sampling is completed, the impingers with T.N.M. solution should be put in a dark place.
darkness. The reaction mixture prepared in this way should be left to stand in a dark place for at least 15 to 20 minutes. The density of the mixture is then measured with a Beckman spectrophotometer at X = 400 m,u, slit 0 06 mm.; the standard for comparison is a solution containing 0-2 mg. of benzidine in 1 ml. of ethanol.
The concentration of tetranitromethane in the solution is read from the diagram (Fig. 3) 
